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Objective The purpose of this investigation was to identify distinctive clinical correlates of psychotic major depression (PMD) as com- 
pared with non-psychotic major depression (NPMD) in a large cohort of Korean patients with major depressive disorder (MDD). 

Methods We recruited 966 MDD patients of age over 18 years from the Clinical Research Center for Depression of South Korea 
(CRESCEND) study. Diagnoses of PMD (n=24) and NPMD (n=942) were made with the DSM-IV definitions and confirmed with 
SCID. Psychometric scales were used to assess overall psychiatric symptoms (BPRS), depression (HAMD), anxiety (HAMA), global se- 
verity (CGI-S), suicidal ideation (SSI-Beck), functioning (SOFAS), and quality of life (WHOQOL-BREF). Using independent t-tests and 
X 2 tests, we compared clinical characteristics of patients with PMD and NPMD. A binary logistic regression model was constructed to 
identify factors independently associated with increased likelihood of PMD. 

Results PMD subjects were characterized by a higher rate of inpatient enrollment, and higher scores on many items on BPRS (somatic 
concern, anxiety, emotional withdrawal, guilt feelings, tension, depression, suspiciousness, hallucination, motor retardation, blunted af- 
fect and excitement) global severity (CGI-s), and suicidal ideation (SSI-Beck). The explanatory factor model revealed that high levels of 
tension, excitement, and suicidal ideation were associated with increased likelihood of PMD. 

Conclusion Our findings partly support the view that PMD has its own distinctive clinical manifestation and course, and may be con- 
sidered a diagnostic entity separate from NPMD. Psychiatry Investig 2014; 11(3):281 -289 
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INTRODUCTION 

Depression is a major public health issue and is responsible 
for an economic burden that was estimated to have exceeded 
1.5 billion USD for year 2004 in South Korea. 1,2 There has been 
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much debate on how to precisely delineate the subtypes of de- 
pression that have been identified. Psychotic major depression 
(PMD) denotes clinical condition of presence of psychotic 
symptoms in addition to the depressive disorder. Since 15-19% 
of those diagnosed with major depressive disorder (MDD) 
have concurrent delusional or hallucinatory symptoms and 
because 20-25% of cases admitted with depression present 
with psychotic symptoms, 3 " 5 PMD is occasionally considered 
as a standard clinical condition. 

The definition of PMD originated from a Kraepelinian di- 
chotomous view. Since DSM-II stated that psychotic depres- 
sive reactions referred to severe depressive episodes in response 
to one or more identifiable stressor, depressed patients with 
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mood-incongruent delusions were regarded as a subtype of 
schizophrenia or of schizoaffective disorder. In DSM-III and 
DSM-III-R, the specifier "with psychotic features" reflected 
the presence of delusion or hallucination, and thought disor- 
ders were regarded as reflecting the severity of a depressive 
disorder rather than a distinctive feature. The "severity-psy- 
chosis" hypothesis stipulates that severe levels of depression 
result in psychotic symptoms, and this view is generally ac- 
cepted in contemporary psychiatric nosology or taxonomy. 
In both ICD-10 and DSM-IV, PMD is currently classified as 
a subtype of severe depression, or a severe variant of depres- 
sion. 6 8 Thus, the presence of delusion or hallucination has 
been conceptualized as the hallmark of PMD distinguishing it 
from non-psychotic major depression (NPMD). Furthermore 
depressive symptoms, 9,10 psychomotor disturbances 9,11 and 
guilt 9,12,13 have been suggested as accessory features separat- 
ing PMD and NPMD. On the other hand, several psychiatrists 
have insisted that PMD is a clinical syndrome distinct from 
PMD, based on a large body of findings of clinical and trans- 
lational studies. 6,7 Thus, there has been a longstanding debate 
about whether PMD is merely a subtype of depression dis- 
tinguished by its severity, or is a distinctive diagnostic entity. 

To our knowledge, clinical features of PMD have usually 
been derived from clinic-based findings rather than cohort- 
based data. Moreover, relatively little epidemiological and dis- 
tinctive characteristics of PMD have been reported in Korea. 
The Clinical Research Center for Depression (CRESCEND) 
study was the first large, prospective, observational, clinical 
study of a nationwide sample of Korean patients with depres- 
sive disorders, and provided epidemiological data using psy- 
chometric scales to measure a number of clinical variables. 14 
Using data from the CRESCEND study, we aimed to define 
the epidemiological characteristics of PMD and identify its 
distinctive clinical correlates as compared with NPMD in a 
large cohort of Korean patients with MDD More specifically, 
the study aimed to answer the following questions: 

• How many of the patients in the CRESCEND study suf- 
fer from PMD? 

• Which clinical variables are significantly different in a 
comprehensive comparison of subjects with PMD and NPMD? 

• Which variables are independently associated with an in- 
creased likelihood of PMD in a binary logistic regression 
model? 

METHODS 

Study overview 

From January 2006 to August 2008, 1183 patients with de- 
pressive disorders were enrolled in the CRESCEND study at 
one of the 18 study centers across South Korea, including 16 



university- affiliated hospitals and two general hospitals. The 
study was conducted over a period of nine years. During phase 
I, eligible subjects were assessed at baseline, followed by as- 
sessments in weeks 1, 2, 4, 8, 12, 24, and 52. In phase II, sub- 
jects were assessed annually over the course of eight years. The 
data management center, which monitored the collection and 
quality of data, was situated in the Department of Preventa- 
tive Medicine of the Catholic University College of Medicine 
(Seoul, Korea). All sociodemographic and clinical data were 
collected by trained and certified clinical research coordina- 
tors who were supervised by clinical psychiatrists at the re- 
gional centers. All patient data were recorded using a prese- 
lected clinical report form and entered into the database via 
the CRESCEND study website (www.smileagain.or.kr). 14 

Study subjects 

In order to closely reflect the real clinical situation, the study 
had broad inclusion and minimal exclusion criteria. Psychiat- 
ric inpatients and outpatients who were beginning new treat- 
ment for first-onset or recurrent depression were enrolled. The 
inclusion criteria were as follows: 1) age over seven years, and 
2) presence of PMD or NPMD, dysthymic disorder, or depres- 
sive disorders not otherwise specified, according to DSM-IV 
criteria. 18 The exclusion criteria were: 1) current or lifetime 
diagnosis of schizophrenia, other psychotic disorders, bipolar 
disorder, organic psychosis or dementia, according to DSM- 
IV criteria; 2) presence of a medical or neurological illness se- 
vere enough to interfere with study evaluations and interviews; 
and/or 3) breastfeeding, pregnancy, or intention to become 
pregnant within nine months of enrolment. 

Respective institutional review boards (IRBs) approved the 
study protocol and consent forms at each of the 18 institutions 
where the study was performed. All study participants, or their 
legal guardians, provided written informed consent prior to 
participation. For participants aged under 16 years, written 
consent was obtained from a parent or legal guardian as well 
as the participant. Where a patient was very old or physically 
ill, the nature and purpose of study was explained to him or 
her, and written informed consent was obtained from that 
person or their caregiver, as appropriate. 14 

Definition of psychotic major depression and 
psychotic features 

Diagnoses of depressive disorders were made by attending 
clinicians using the DSM-IV criteria. 15 Diagnoses were con- 
firmed within 2 weeks, using the DSM-IV-based Structured 
Clinical Interview (SCID). 16 Consensus was achieved by in- 
cluding the evaluation of a supervisory psychiatrist and view- 
ing videotapes featuring standard MDD patients with or with- 
out psychotic features. Diagnosis limited to PMD or NPMD 



282 Psychiatry Investig 201 4; 1 1 (3):281 -289 



SC Park et al. 



was used as an inclusion criterion for the analysis described 
here, whereas it was not used to determine inclusion in the 
CRESCEND study. Hence, subjects with dysthymic disorder 
or depressive disorder not otherwise specified were not in- 
cluded in our study. Moreover, subjects younger than 18 years 
were also excluded to control the effects of the differences of 
clinical manifestations according to age. Hence, we recruited 
966 patients with MDD from the CRESCEND study. Psychot- 
ic features corresponded to the diagnostic constructs of DSM- 
IV. Delusion was defined as "a false, unshakeable idea or be- 
lief which is out of keeping with the patient's educational, 
cultural and social background." Delusion was classified into 
the subtypes of persecution, guilt, nihilism, somatic and other, 
and its presence or absence was evaluated. Hallucination was 
defined as "perception without normal external stimulus cor- 
respondence" and its presence or absence was assessed. The 
presence of hallucination was indicated by score of >3 on the 
BPRS hallucinations subscale. 

Sociodemographic and clinical characteristics 

The sociodemographic data collected on clinical report 
forms included age, sex, marital status (currently married or 
not), educational status (below or above high school educa- 
tion level), current occupation (currently employed or not), re- 
ligious affiliation (religious observance or not), and monthly 
income (below or above 2000 USD). 

Diagnostic evaluation and retrospective reporting of the 
medical history and/or psychiatric illness and treatment took 
place at baseline. Clinical data collected in the study included 
outpatient/inpatient enrollment, history of depressive episodes, 
age at onset of first depressive episode, family history of de- 
pression, and history of suicide attempts. The section concern- 
ing concurrent physical disorders had questions on the pres- 
ence or absence of 33 listed physical disorders, including hy- 
pertension, cancer, diabetes, angina, cerebrovascular disease, 
thyroid disease, osteoporosis, hyperlipidemia, Cushing's dis- 
ease, uremia, gastroduodenal ulcer, inflammatory bowel dis- 
ease, and others. As treatment status and severity of physical 
disorders were also recorded, patients with a concurrent medi- 
cal or neurological illness that was severe enough to interfere 
with study participation were excluded. 

Assessment scale scores 

To evaluate clinical, social, and functional outcomes, the 
following clinician-administered assessment scales were ap- 
plied: the 18-item Brief Psychiatric Rating Scale (BPRS), 17 the 
17-item Hamilton Depression Rating Scale (HAMD), 18 the 
Hamilton Anxiety Rating Scale (HAMA), 19 the Clinical Global 
Impression of Severity Scale (CGI-s) 20 and the Social and Oc- 
cupational Functioning Assessment Scale (SOFAS). 21 More- 



over, self-administered assessment scales including the Scale 
for Suicide ideation (SSI-Beck) 22 and the WHO quality of life as- 
sessment instrument-abbreviated version (WHOQOL-BREF) 23 
were also applied. Higher scores on the BPRS, the HAMD, 
the HAMA, the CGI-s, and the SSI -Beck, and lower scores on 
the SOFAS and the WHOQOL-BREF all indicate more se- 
vere symptomatology or impact. All scales had been formally 
translated into the Korean language and standardized. 24,25 In 
the BPRS, each item is rated from one (absence of symptoms) 
to seven (extremely severe). Using all of the individual items 
on BPRS, clinical manifestations of PMD subjects were com- 
pared with those of NPMD subjects. On the HAMA, each 
item is rated from zero (not present) to four (severe). The CGI-s 
items rated from one (not ill) to seven (extremely severe). 
The SOFAS is rated from one to a hundred. Training for all of 
the raters was performed twice a year, with a formal consensus 
meeting for applying the rater-administered assessment in- 
struments. 

Statistical analysis 

Sociodemographic factors, clinical characteristics, and as- 
sessment scale scores were compared between the PMD and 
NPMD groups using the independent t-test for continuous 
variables and the X 2 test for categorical variables. To present 
the magnitude of group differences, Cohen's d statistics 
(0.2=small, 0.5=medium, and 0.8=large), or odds ratios (OR) 
and 95% confidence interval (CI), were also computed. A bi- 
nary logistic regression model was constructed to identify 
factors associated with an increased likelihood of PMD. In 
the model, the PMD group was defined as the dependent 
variable, while the NPMD group was defined as the refer- 
ence. Initial covariates selected for binary logistic model were 
variables that differed significantly between the PMD and 
NPMD groups. Standard methods such as goodness of fit 
that control for interaction and colinearity were used to se- 
lect and validate the final model. Logistic regression was 
based on a forward selection method to avoid colinearity. 
Significance was set at p<0.01 (two-tailed) for all tests, to re- 
duce familywise error due to multiple comparisons. All sta- 
tistical analyses were performed using SPSS 18.0 for Windows 
(SPSS Inc., Chicago, IL, USA). 

RESULTS 

Overall subject characteristics 

Table 1 and 2 summarize sociodemographic and clinical 
characteristics of the 966 patients. The mean age was 48.3 (SD= 
15.2) years, and most of patients were female (75.7%), married 
(62.2%), employed (68.6%), religiously affiliated (62.1%), with 
a monthly income <2000 USD (52.1%), and enrolled as out- 
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Table 1 . Sociodemographic and clinical characteristics of subjects 





Total sample 
(N=966) 


PMD 
(N=24) 


NPMD 
(N=942) 


Statistical 
coefficients 


p -value 


hrtect 


oco/ r^T 
y5% CI 


Age, mean (SD) years 


48.3 (15.2) 


44.7(18.5) 


48.4(15.1) 


t=-1.183 


0.237 


d=-0.244 


-1.201-0.713 


Female, N (%) 


731 (75.7) 


18 (75.0) 


713 (75.9) 


X 2 =0.009 


0.923 


OR=0.826 


0.341-2.002 


Married, N (%) 


601 (62.2) 


14 (63.6) 


587 (68.3) 


X 2 =0.211 


0.646 


OR=0.847 


0.372-1.927 


Employed, N (%) 


663 (68.6) 


15 (68.2) 


648 (75.3) 


X 2 =0.590 


0.442 


OR=0.756 


0.327-1.748 


Education, mean (SD) years 


10.4 (4.5) 


11.5 (5.1) 


10.4 (4.5) 


t=0.988 


0.333 


d=0.244 


-0.041-0.528 


Religious affiliation, N (%) 


600 (62.1) 


14 (58.3) 


586 (62.4) 


X 2 =0.165 


0.684 


OR=0.851 


0.374-1.936 


Monthly income <2,000 USD, N (%) 


503 (52.1) 


10 (41.7) 


493 (52.3) 


t= 1.067 


0.302 


OR=0.651 


0.286-1.479 


Inpatient enrollment, N (%) 


223 (23.1) 


11 (45.8) 


212 (22.5) 


X 2 =7.173 


0.007 


OR=2.914 


1.287-6.598 


Age at first depressive episode onset, 


37.0 (16.0) 


27.8 (15.7) 


37.2 (16.0) 


t=-2.032 


0.043 


d=-0.588 


-1.596-0.419 


mean (SD) years* 
















History of depressive episode, N (%) 


426 (44.1) 


12 (50.0) 


414 (44.4) 


X 2 =0.295 


0.587 


OR= 1.275 


0.567-2.868 


History of attempted suicide, N (%) 


218 (22.6) 


10 (41.7) 


208 (22.1) 


X 2 =5.138 


0.023 


OR=2.452 


1.073-5.601 


Family history of depression, N (%) 


136(14.1) 


5 (20.8) 


131 (13.9) 


X 2 =0.928 


0.335 


OR= 1.629 


0.598-4.439 


Comorbid physical disease, N (%) 


306 (31.7) 


7 (29.2) 


299(31.7) 


X 2 =0.072 


0.789 


OR=0.886 


0.363-2.158 



*N=430. CI: confidence interval, NPMD: non-psychotic major depression, PMD: psychotic major depression, SD: standard deviation, USD: 
United States dollars 



patients (76.9%). The mean assessment score was 21.6 (SD= 
8.0) on the BPRS, 20.2 (SD=6.0) on the HAMD, 19.3 (SD=8.6) 
on the HAMA, 11.0 (SD=8.7) on the SSI-Beck, 4.7 (SD=1.0) 
on the CGI-S, 57.3 (SD=11.3) on the SOFAS, and 63.7 (SD= 
10.4) on the WHOQOL-BREF. 

Prevalence of PMD and psychotic features 

Of the 966 subjects with MDD, 2.5% (n=24) were classi- 
fied as having PMD. As depicted in Figure 1, all of the sub- 
jects with PMD suffered from some type of delusion. Persecu- 
tory delusion (n=16; 66.7%) was the most common type re- 
ported. Delusions of guilt (n=7; 29.2%) and nihilism (n=3; 
12.5%) and somatic delusions (n=l; 4.1%) were also evident. 
Moreover, 16.7% (n=4) of those with PMD reported halluci- 
natory experiences. 

Comparison of sociodemographic and clinical 
characteristics between the subjects with PMD and 
NPMD 

Sociodemographic characteristics of the PMD and NPMD 
subjects are compared in Table 1. There were no significant 
differences between the two groups with respect to age (p= 
0.237, d=-0.244), female gender (p=0.923; OR=0.826), mari- 
tal status (p=0.646, OR=0.847), current employment (p=0.442; 
OR=0.756), years of education (p=0.333; d=0.244), religious 
affiliation (p=0.684; OR=0.851), or monthly income (p= 
0.302; OR=0.651). Clinical characteristics of the PMD and 
NPMD subjects were also compared (Table 1). Those with 
PMD had a higher rate of inpatient enrollment (p=0.007; 



OR=2.914), and tended to have higher incidence of previous 
suicidal attempts (p=0.023; OR=2.452). There were no signifi- 
cant differences between the two groups with respect to age 
at onset of first depressive episode (p=0.043; d=-0.588), history 
of depressive episode (p=0.587; OR=1.275), family history of 
depression (p=0.335; OR=1.629) or co-occurring physical dis- 
ease (p=0.789; OR=0. 886). 

Comparison of the assessment scale scores of the 
subjects with PMD and NPMD 

Assessment scale scores of PMD and NPMD subjects are 
compared in Table 2. PMD subjects had a significantly higher 
total score on the BPRS scale (p<0.0001; d=2.999), including 
greater scores on specific items of somatic concern (p<0.0001; 
d=2.157), anxiety (p<0.0001; d=1.919), emotional withdraw- 
al (p<0.0001; d=2.383), guilt feelings (p<0.0001; d=2.276), ten- 
sion (p<0.0001; d=1.988), depression (p<0.0001; d=2.222), 
suspiciousness (p=0.006; d=1.277), hallucinations (p=0.006; 
d=2.147), motor retardation (p<0.0001; d=2.740), blunted af- 
fect (p=0.005; d=1.684), and excitement (p=0.001; d=1.991). 
However, there were no significant differences between the 
groups with respect to several specific items including concep- 
tual disorganization (p=0.033; d=1.657), mannerisms and 
posturing (p=0.136; d=0.491), grandiosity (p=0.090; d=2.490), 
hostility (p=0.030; d=1.225), uncooperativeness (p=0.081; 
d=1.737), unusual thought content (p=0.154; d=0.939), and 
disorientation (p=0.405; d=0.479). 

PMD subjects also had higher scores on the SSI-Beck (p< 
0.0001; d=1.025) and CGI-s (p=0.010; d=0.530), and their 



284 Psychiatry Investig 2014;11(3):281-289 



SC Park et al. 



Table 2. Assessment scale scores of subjects 





Total sample 
(N=966) 


PMD 
(N=24) 


NPMD 
(N=942) 


Statistical 
coefficients 


p- value 


Effect 


95% CI 


Brief Psychiatric Rating Scale, mean (SD)* 


21.6 (8.0) 


41.5 


(10.1) 


20.9 (7.1) 


t=13.871 


<0.0001 


d=2.999 


2.484-3.515 


Somatic concern, mean (SD)* 


1.3 (0.9) 


3.0 


(0.3) 


1.3 (0.8) 


t=5.755 


<0.0001 


d=2.157 


2.100-2.113 


Anxiety, mean (SD)* 


1.6(1.3) 


3.8 


(1.2) 


1.5(1.2) 


t=9.076 


<0.0001 


d=1.919 


1.833-2.005 


Emotional withdrawal, mean (SD)* 


1.4(1.0) 


3.5 


(1.5) 


1.3 (0.9) 


t=7.156 


<0.0001 


d=2.383 


2.317-2.449 


Conceptual disorganization, mean (SD)* 


1.0 (0.3) 


1.4 


(0.8) 


1.0 (0.2) 


t=2.270 


0.033 


d=1.657 


1.639-1.674 


Guilt feelings, mean (SD)* 


1.3 (0.9) 


3.2 


(1.6) 


1.3 (0.8) 


t=5.960 


<0.0001 


d=2.276 


2.216-2.335 


Tension, mean (SD)* 


1.4 (0.9) 


3.1 


(1.1) 


1.3 (0.9) 


t=7.311 


<0.0001 


d=1.988 


1.923-2.052 


Mannerisms and posturing, mean (SD)* 


1.0 (0.2) 


1.1 


(0.3) 


1.0 (0.2) 


t=1.542 


0.136 


d=0.491 


0.477-0.506 


Grandiosity, mean (SD)* 


1.0 (0.3) 


1.5 


(0.5) 


1.0 (0.1) 


t=1.768 


0.090 


d=2.490 


2.475-2.504 


Depression, mean (SD)* 


1.6(1.4) 


4.4 


(1.5) 


1.5(1.3) 


t= 11.029 


<0.0001 


d=2.222 


2.129-2.316 


Hostility, mean (SD)* 


1.1 (0.6) 


1.9 


(1.6) 


1.1 (0.6) 


t=2.316 


0.030 


d= 1.225 


1.178-1.272 


Suspiciousness, mean (SD)* 


1.1 (0.6) 


1.9 


(1.2) 


1.1 (0.6) 


t=3.016 


0.006 


d= 1.277 


1.233-1.322 


Hallucinations, mean (SD)* 


1.1 (0.4) 


1.8 


(1.3) 


1.0 (0.3) 


t=3.016 


0.006 


d=2.147 


2.120-2.174 


Motor retardation, mean (SD)* 


1.2 (0.7) 


2.7 


(1.8) 


1.1 (0.5) 


t=4.112 


<0.0001 


d=2.740 


2.698-2.782 


Uncooperativeness, mean (SD)* 


1.0 (0.3) 


1.5 


(1.2) 


1.0 (0.2) 


t=1.824 


0.081 


d=1.737 


1.717-1.758 


Unusual thought content, mean (SD)* 


1.0 (0.3) 


1.3 


(0.7) 


1.0 (0.3) 


t= 1.475 


0.154 


d=0.939 


0.916-0.962 


Blunted affect, mean (SD)* 


1.2 (0.7) 


2.2 


(1.6) 


1.1 (0.6) 


t=3.126 


0.005 


d=1.684 


1.638-1.731 


Excitement, mean (SD)* 


1.2 (0.7) 


2.4 


(1.6) 


1.1 (0.6) 


t=3.888 


0.001 


d= 1.991 


1.944-2.037 


Disorientation, mean (SD)* 


1.0 (0.2) 


1.1 


(0.4) 


1.0 (0.2) 


t=0.849 


0.405 


d=0.479 


0.464-0.494 


Hamilton Depression Rating Scale, mean (SD) 


20.2 (6.0) 


21.6 


(5.1) 


20.2 (6.0) 


t=1.147 


0.252 


d=0.234 


-0.142-0.611 


Hamilton Anxiety Rating Scale, mean (SD) 


19.3 (8.6) 


19.3 


(8.2) 


19.3 (8.6) 


t=0.030 


0.975 


d<0.0001 


-0.541-0.541 


Scale for Suicidal Ideation, mean (SD) 


11.0 (8.7) 


19.6 


(8.6) 


10.8 (8.6) 


t=3.936 


<0.0001 


d= 1.025 


0.433-1.611 


Clinical Global Impression of severity, mean (SD) 


4.7 (1.0) 


5.2 


(1.0) 


4.7(1.0) 


t=2.592 


0.010 


d=0.501 


0.438-0.564 


Social and Occupational Functional Assessment 


57.3(11.3) 


53.9 


(13.3) 


57.4(11.2) 


t=-1.500 


0.134 


d=-0.311 


-1.020-0.398 


Scale, mean (SD) 


















WHO Quality of Life assessment instrument- 


63.7 (10.4) 


57.1 


(11.1) 


63.8(10.4) 


t=-2.531 


0.012 


d=-0.644 


-1.300-0.012 


abbreviated version, mean (SD) 



















*N=750. CI: confidence interval, NPMD: non-psychotic major depression, PMD: psychotic major depression, SD: standard deviation 
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Figure 1 . Psychotic features of the subjects with psychotic major 
depression (N=24). 



cal correlates of PMD are presented in Table 3. The Hosmer- 
Lemeshow goodness-of-fit test (X 2 =7.663, df=8, and p=0.467) 
confirmed the acceptability of this logistic model. The final 
model accounted for 43.0% (Nagelkerke R 2 ) of the variability 
of PMD and demonstrated that tension (BPRS; p<0.0001; OR= 
2.115; 95%CI=1.407-3.180), excitement (BPRS; p=0.005; OR= 
1.861; 95%CI=1.202-2.883), and SSI-Beck score (p=0.005; 
OR=1.144; 95%CI=1.059-1.236) were independently associ- 
ated with increased likelihood of PMD. 

DISCUSSION 



score on WHO-BREF (p=0.012; d=0.635) tended to be higher. 

Factors associated with increased likelihood of PMD 

The results of binary logistic regression modeling for clini- 



Early investigations of PMD tended to focus on patients 
with delusional depression rather than hallucinatory depres- 
sion. 27 Moreover, many studies showed that PMD patients ex- 
perienced higher rates of delusion than hallucination. In ac- 
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Table 3. Factors associated with increased likelihood of psychotic major depression 

B Standard error Wald p-value OR 95% CI 

Tension (BPRS) 0.749 0.208 12.984 <0.0001 2.115 1.407-3.180 

Excitement (BPRS) 0.621 0.223 7.741 0.005 1.861 1.059-2.883 

Scale for Suicidal Ideation 0.134 0.040 11.587 0.001 1.144 1.059-1.236 
BPRS: Brief Psychiatric Rating Scale, OR: odds ratio, CI: confidence interval 



cord with these findings, delusions were present in all the 
PMD subjects, whereas hallucinations were only present in a 
smaller subset (16.7%) (Figure 1). Musalek and colleague 28 
suggested that persecutory delusional beliefs peaked between 
years 20-50 and that hypochondriacal themes peaked between 
years 20-30 as well as at 60 years. Hence, in our study, the high 
rate (66.7%) of persecutory delusion and low rate (4.1%) of so- 
matic delusions in subjects with PMD may be explained by 
their relatively young age (44.7 years). Since frequencies of 
hallucinations in Asians have been poorly investigated and re- 
ported with inconsistent findings, 29,30 low rates of hallucina- 
tions in our study cannot easily be explained. Hence, further 
studies are needed. 

The prevalence of 2.5% for PMD in our study was low in 
comparison to previous findings that 15% to 19% of patients 
diagnosed with MDD had psychotic features. 3,4 There is no 
straightforward explanation for this discrepancy, but there are 
several potential explanations. First, the structured clinical in- 
terviews administered to our patients by clinicians, rather than 
the assessment methods employed in the previous epidemio- 
logical surveys, may have contributed to the low rate of PMD 
diagnosis. Second, psychotic symptoms of low intensity ac- 
companying MDD may have been sometimes under-detected. 
Psychotic symptoms in depressive disorders are not always 
overt and even family members find it hard to recognize psy- 
chotic symptoms in some depressed patients. 31 Third, the low 
rate of inpatient enrollment (23.1%) in our study may have af- 
fected the nature of recruited subjects. About 25% of consecu- 
tively admitted depressed patients had psychotic features, 5 
whereas only 5.3% of the MDD outpatients had delusions or 
hallucinations. 32 Fourth, an influence of racial or ethnic factors 
on the prevalence of PMD cannot be excluded. In a study 
from the US, Asian subjects were found to have the lowest 
prevalence rates of psychotic symptoms compared to Hispan- 
ic, African American, and Caucasian subjects. 33 Fifth, from the 
perspective of cultural psychiatry, Koreans with MDD usual- 
ly present with somatic complaints rather than mental symp- 
toms. Thus, mental symptoms such as psychotic features have 
often been under-detected in psychometric evaluations. 34 
Moreover, there is also speculation that the rapid accultura- 
tion process in Korea has resulted in changes in MDD symp- 
tomatology and an increase in the suicidal completion rate. 
And, the active efforts for early detection of MDD have con- 



tributed to an increase in its prevalence rate. Thus, these ch- 
anges in the current clinical situation in Korea may be related 
to the low prevalence of PMD in our study. 35 In summary, 
the relative low rate of PMD in our study could be a result of 
assessment errors, culture specific clinical presentations, or a 
combination of these factors. 

Several socioeconomic factors including marital status, cur- 
rent employment, and monthly income did not differ between 
PMD and NPMD subjects in our study. No consistent differ- 
ences with respect to age at baseline, educational attainment, 
and economic status have been found between patients with 
PMD and NPMD 32 We found that PMD subjects had a high- 
er rate of inpatient enrollment than those with NPMD. As men- 
tioned above, inpatients diagnosed with MDD tended to have 
higher rates of psychotic features than those with NPMD. 5,32 
It is possible that PMD patients are less likely to seek treatment 
in outpatient settings. 36 PMD subjects also tended to be more 
likely to have a history of suicidal attempt (41.7% vs. 22.1%), 
although the difference was not significant. Previous studies 
have found that PMD patients were 2 to 5 times more likely to 
have attempted suicide than those with NPMD. 33,37 In a study 
of 183 PMD patients, Schaffer et al. 38 found that 21% of these 
patients had attempted suicide and that the lifetime risk of sui- 
cide attempts was negatively associated with advancing age. 
Thus, it can be said that higher rates of suicide attempts is con- 
sistent with findings from previous studies. However, several 
clinical factors including age at onset of first depressive epi- 
sode, history of depressive episodes, family history of depres- 
sion and concomitant physical illnesses did not differ between 
PMD and NPMD subjects in our study. Some investigations 
have found that presence of psychotic features was negatively 
associated with age at onset for patients with affective disor- 
ders. 39,40 Since age at onset is usually regarded as a useful fac- 
tor for dissecting the phenotypic and genotypic heterogene- 
ity of MDD, 40 further investigations are needed. In earlier 
studies, patients with PMD tended to have an increased likeli- 
hood of recurrence of depression and an increased risk of fam- 
ily prevalence of unipolar major depression 42,43 and bipolar af- 
fective disorder. 42 The differences between those findings and 
that of this study may be explained by differences in clinical 
characteristics of PMD subjects studied. 

In addition, PMD subjects scored higher on many of the 
individual items of the BPRS compared to NPMD subjects. 
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Not only positive symptoms (suspiciousness and hallucina- 
tions) but also negative symptoms (emotional withdrawal and 
blunted affect), guilt feelings, tension and somatic concern 
were more severe in PMD subjects than in those with NPMD. 
It has been suggested that psychotic features are sufficient but 
not necessary for identifying PMD. 44 In an epidemiological 
survey, more than 10% of subjects who had feelings of worth- 
lessness or guilt and suicidal ideation had delusions; that sur- 
vey also indicated that 9.7% of patients who presented feelings 
of worfhlessness or guilt had hallucinations and that 4.5% had 
combinations of hallucination and delusions. 3 Based on these 
findings, feelings of worfhlessness or guilt have been suggest- 
ed as good indicators for the presence of psychotic features 
during depressive episodes. Also, Parker and colleagues 13 have 
suggested that PMD patients are distinguishable from those 
with NPMD by psychomotor disturbance, depressive content, 
diurnal variation, and constipation. Furthermore, a number of 
psychiatric symptoms other than depressive symptoms (in- 
cluding anxiety, paranoia and hypochondriasis) were more 
severe in PMD patients than in those with NPMD. 45 

However, the empirical evidence, by which elevated levels 
of anxiety, paranoia and hypochondria indicate a diagnosis of 
PMD, is less robust and less consistent than the evidence for 
elevated levels of unusual thought content, psychomotor dis- 
turbance, and guilt feelings. 45 

We found that total scores on the HAMD did not differ be- 
tween the two groups, in spite of significantly elevated scores 
on the items of depression and guilt feelings in the BPRS in 
PMD subjects. We also noted that the score on the CGI-s were 
higher (p=0.010; d=0.501) for PMD subjects than for NPMD 
subjects. Indeed, the clinical manifestations were typically 
more severe with higher scores on total depression in the PMD 
patients than in those with NPMD. 5 However, our findings 
were in accord with the previous conclusion that elevated de- 
pression scores of PMD patients reflect specific, rather than 
global, symptoms. 31 Hence, our findings partly support the 
idea that severity of depression alone does not entirely explain 
the occurrence of psychotic symptoms. Patients with mild to 
moderate depression usually have psychotic features, 3 where- 
as many patients with severe depression do not. 12 0stergaard 
and colleagues 8 also showed that the severity of depression was 
only weakly correlated with severity of psychotic symptoms 
in 357 PMD patients. Our findings also provide some sup- 
port for the view that the occurrence of psychotic features in 
patients with MDD does not fit the severity-psychosis hypoth- 
esis. Our PMD subjects had a higher score on the SSI-Beck 
than those with NPMD, and a previous study also showed 
that PMD patients had higher levels of suicidal ideation and 
were more likely to have attempted suicide in the past. 44 Al- 
though increased mortality of PMD patients was not due to 



increased suicide rates in a study by Vythilingam and col- 
leagues, 33 patients diagnosed with PMD generally are at high 
risks of suicide attempts. 46 

We showed that PMD subjects tended to score higher on 
the WHOQOL-BREF than NPMD patients, although the dif- 
ference was not significant. The difference in the scores on the 
SOFAS between the two groups was also not significant. Gold- 
berg and Harrow 47 indicated that social impairment in PMD 
patients contributed to poorer quality of life. Some studies 
have indicated that PMD patients have more severe functional 
impairment with respect to some but not other parameters 
during follow-up. 32 

Finally, the binary logistic regression model showed that 
high levels of tension (BPRS), excitement (BPRS), and suicidal 
ideation (SSI-Beck) were associated with an increased likeli- 
hood of PMD. Excitement has been indicated as correlates of 
risk for mania or current manic features within clinical sam- 
ples. 48 Hence, this findings partly support the suggestion by 
Ostergaard et al., 7 that the concept of PMD can be modified 
as a "meta-syndrome" across unipolar and bipolar disorders. 
Somatic anxiety corresponding to tension has also been seen 
as a distinctive aspect of MDD symptomatology. 49 Another 
finding of the CRESCEND study is that suicidal ideation is 
more closely associated with anxious depression than non- 
anxious depression. 50 Hence, it is remarkable that emotional 
withdrawal, tension, and suicidal ideation are distinctive clini- 
cal correlates of PMD. These findings suggest that psychotic 
features are sufficient for diagnosing PMD, and can occur in 
MDD regardless of severity of depressive symptoms. Thus, 
these findings also support the view that PMD meets the cri- 
teria for a distinctive psychiatric disease entity, which has its 
own clinical presentation and course. 

Our study has several limitations. First, it is possible that the 
small number of PMD subjects had an impact on statistical 
significance. Second, we did not evaluate psychiatric comor- 
bidities, and as such, influence of psychiatric comorbidity on 
the status of PMD was not analyzed. Third, the cognitive 
symptoms and clinical course of the PMD subjects was not 
investigated. Fourth, the clinical significance of the statistical 
differences between PMD and NPMD subjects could be mini- 
mal; it is possible that these effects could be secondary con- 
sequences of the large sample size, although statistical signifi- 
cance was set at p<0.01 (two-tailed) for all tests. Fifth, inter- 
rater reliabilities were not conducted in our study. In spite of 
these limitations, our study has a number of virtues. The data 
used were from the CRESCEND study, which is the largest 
depression cohort study conducted in Asian countries and 
reveals sociodemographic and clinical characteristics of 
PMD subjects, unlike studies conducted in Western countries. 
Distinctive clinical correlates of PMD vs. NPMD that emerged 
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from our study of Korean depressed patients should contrib- 
ute to the formulation of a psychiatric nosological hierarchy of 
PMD. 

Although a diagnosis of PMD is rarely made in clinical psy- 
chiatry, it is believed that it is a relatively common psychiatric 
illness. Using data from the CRESCEND study, we defined 
the prevalence and distinctive clinical correlates of PMD in a 
large cohort of Korean subjects with depression. PMD was 
specifically correlated with tension, excitement and suicidal 
ideation. These findings lend support to the view that PMD 
is a disease entity, which has its own distinctive clinical fea- 
tures and is distinct from NPMD 
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